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SYNOPSIS OF ONTARIO HYDRO'S ENVIRONMENTAL ASSESSMENT
FOR THE PROPOSED

DARLINGTON GENERATING STATION

Copies of the complete Environmental Assessment document will be placed
in the following locations:

— Town of Newcastle Offices in Bowmanville and Hampton

- Town of Newcastle Recreation Office, Orono

- Regional Office of the Municipality of Durham

— Municipal Office in the City of Oshawa

— Oshawa Chamber of Commerce

— Ontario Hydro Bowmanville Area Office

- Public Libraries in Bowmanville, Oshawa and Orono

- Public Utilities Commission Offices in Bowmanville, Newcastle and
Oshawa

Comments, suggestions or requests for further information should be directed
to:

Mr. M.A. Machacek
Ontario Hydro
620 University Avenue
Toronto, Ontario
M5G 1X6

May 1975
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ADDENDUM I

SYNOPSIS OF ONTARIO HYDRO'S ENVIRONMENTAL ASSESSMENT
FOR THE PROPOSED

DARLINGTON GENERATING STATION

Construction Schedule (Page 2)

Since the printing of this synopsis, Ontario Hydro has

revised its long-range forecast of generation expansion.

This has resulted in a six-month deferment in the in-

service dates for the proposed Darlington generating units

as noted:

Unit In-Service Date

1

2

3

4

January 1,

October 1,

July 1,

April 1,

1984

1984

1985

1986

The synopsis should be read with this deferment in mind as

all dates quoted in the synopsis are affected up to six

months.

Site Layout (Page 2)

Location of the proposed generating station on the site is

under review with an aim to reduce the amount of land

reclamation from the lake.
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FOREWORD

This synopsis provides a summary of the environmental
influences which may occur due to the construction and
operation of a proposed nuclear generating station -
Darlington GS A - on Hydro's Darlington site.

In order to obtain approval for the location of the pro-
posed generating station, Ontario Hydro must satisfy
the provincial authorities regarding its environmental
suitability. Data relating to all environmental consider-
ations for the project is compiled in an Environmental
Assessment, which describes the existing environment
at the site and the possible and expected environmental
effects and community impact of both construction and
normal operation of the proposed station. The Environ-
mental Assessment is presented to the Minister of
Energy for distribution to the various ministries for
comment and is also made available to the public prior
to public participation meetings. The views and com-
ments of the public, in addition to those of the various
provincial ministries, may add to or change the factors
considered in the Final Submission to the Minister of
Energy for approval of the proposed project.



THE NEED FOR NEW GENERATION

The main reason for developing additional generation
arises from the growth in electrical load. A secondary
factor is the degree of reliability with which the power is
to be supplied, and the amount of reserve generation
needed to' meet the reliability target. This in turn is
dependent upon the capability of the operators and
apparatus to accommodate a spectrum of contingencies
without causing unacceptable loss of electrical service
to Ontario Hydro's customers.

The issue of the need has been examined at the Oniario
Energy Board hearings, during 1974. The Ontario
Energy Board Report which was issued in August, 1974
generally accepted our load forecast and the need for
more generation.

PROJECT DESCRIPTION

Location

The proposed Darlington GS A is to be located on the
west half of the Darlington site on the north shore of
Lake Ontario at Raby Head in the new Town of New-
castle in the Regional Municipality of Durham (for-
merly Township of Darlington, County of Durham). It
is approximately three miles southwest of Bowmanville
and six miles east-southeast of Oshawa.

The site covers a land area of approximately ' 200
acres. Approximately 120 additional acres will be
reclaimed from the lake by the construction of a rock
filled cofferdam. The property is bounded by the South
Service Road of the MacDonald-Cartier Freeway to the
north, the lake to the south, and extends east-west from
Lots 18 to 24 inclusive in the Broken Front Concession.
Lake frontage is about 9,500 feet.

Darlington GS A will occupy the western half of the site
in Lots 21 to 24 inclusive.

Station Capacity

The proposed station, basically similar to Bruce GS A
located on Lake Huron, will consist of four generating
units of the CANDU pressurized heavy water reactor
type, each capable of operating independently, but
using certain common services. Each unit will be
designed for a net electrical output of 850 megawatts
(850,000 kilowatts) producing a nominal station output
of 3,400 megawatts.

Due to the low operating costs of nuclear fuelled sta-
tions, the proposed station will be designed to operate
as a base load station at a high average capacity factor.

Construction Schedule

Darlington GS A was originally scheduled for a first
unit in-service date of July, 1982. Delay in commence-
ment of design and construction now makes the original
scheduled date unachievable.

The present schedule is directed toward completing the
first unit for service by July, 1983, and the remaining
three units at successive nine-month intervals.

Unit In-service Date (Proposed)

1 July 1,1983

2 April 1, 1984

3 January 1,1985

4 October 1, 1985

Construction activities are scheduled to begin in 1976.
The total construction work force is expected to peak in
1982 with 3,900 employed.

Estimated cost of the station is $1,769,000,000 (1975
dollars).

Site Layout

The proposed station is designed for possible extension
at some future date to eight units with Darlington GS A
comprising the first four. This layout is similar to that at
the Pickering site, and provides potential economies in
the sharing of central, common facilities.

The units will be aligned in an east-west direction with
the nuclear systems and the vacuum building facing the
lake. A cooling water intake tunnel will draw water
from the lake ïo an open intake channel running along
the north side of the powerhouse. Four cooling water
pumphouses, one for each unit, will be located along the
south edge of this channel.

The powerhouse will consist of; four reactor areas and
associated auxiliary bays, turbine hall, turbine auxiliary
bay, administration, and service areas. An intercon-
nected vacuum building will be located south of the
powerhouse.



The turbine hall, which runs the full length of the build-
ing, houses four turbine generators. Additional auxiliary
equipment will be placed in the turbine auxiliary bay.

The service areas contain stores, laboratories, work-
shops, the station control centre, facilities for storage of
new fuel and heavy water and temporary storage of
spent fuel and radioactive wastes. Other site facilities in-
clude a switchyard, a water treatment plant, and trans -
formers located along the north side of the powerhouse.

achieve radioactive effluent levels that are 1% of the reg-
ulatory limits set by the Atomic Energy Control Board.

Releases of radioactivity to the station condenser cool-
ing water discharge will primarily be from collection
tanks, following laboratory analysis. Meeting the yearly
averaged design target of 1% of the regulatory limits will
ensure that the concentration of radionuclides in water
available to the public will be a very small fraction of
the maximum allowable.

Reactors

The reactors are the CANDU, heavy water moderated,
pressurized heavy water cooled type fuelled by natural
uranium dioxide. Each reactor consists of a horizontal
tubed calandria which contains the heavy water moder-
ator and the fuel channel assemblies. The fuel channels
contain both the fuel and the heavy water coolant. That
is, two separate systems of heavy water surround the
natural uranium fuel. The first system, called the mod-
erator, controls the uranium atom-splitting process. The
resulting heat released is carried away from the rep.ctor
core to steam generators by a second heavy water sys-
tem - the heat transport circuit or the coolant.

In the steam generators the heat is transferred to a sepa-
rate circuit containing ordinary water which is
converted to steam to drive the turbine generator. Each
unit steam supply system serves one independent tur-
bine generator system.

Power produced by the generators will go to the main
transformers where the voltage will be stepped up to
500,000 volts for delivery to the transmission grid.

Cooling Water System

Water for all purposes will be drawn from Lake Ontario
through an intake tunnel located approximately 4,000
feet offshore at a depth of about 40 feet. The condenser
coaling water system will supply about 580,000 Imperial
gallons per minute to each unit condenser. The intake
flow approach velocity at full load will be approxi-
mately one foot per second to minimize the intake of
fish. Water is returned to the surface of the lake at
temperatures not exceeding 11 Celsius degrees (20 Fah-
renheit degrees) more than prevailing lake temperature.

Waste Management Systems

Ontario Hydro will install radioactive waMe manage-
ment systems for the proposed station designed to

Effluents with potential for significant airborne contam-
ination will be filtered and monitored, prior to release to
the atmosphere.

Again, the operating and design target is to keep such
releases to 1% of the regulatory limits.

The atmospheric and liquid release limits ensure that
the maximum permissible annual dose for an individual
on the site boundary or for the population beyond the
boundary, is not exceeded.

Radioactive solid wastes will be temporarily stored in
waste management facilities at the station and later
transferred to an off-site, long-term waste management
area operated by Ontario Hydro. Spent fuel will be first
stored under water in on-site spent fuel bays which will
have sufficient capacity for several years of operation.
The spent fuel will be subsequently transferred to a pro-
vincial spent-fuel storage area designed for long-term
storage. Other low level miscellaneous radioactive
wastes will be transferred off-site on a continuing basis.
Ail storage systems will include provisions for retrieval
at a future date. The transportation of radioactive waste
material from the station to the waste management area
will be according to stringent regulations governing
radioactive shipments in Canada.

Sewage will be pumped to a sewage lagoon for treat-
ment. Chemical treatment for phosphate removal will
be undertaken prior to discharge of the treated sewage.

Transmission System

The transmission required to incorporate the Darling-
ton site development into the grid will depend upon the
location of the main 500 kV east-west transmission cor-
ridor which will link Lennox GS near Kingston, and
Wesleyville GS near Port Hope with a proposed Osh-
awa Area Transformer Station (TS).

The route of the Lennox-Oshawa transmission system is
the subject of public inquiry, now underway, by the
Solandt Commission.



ASSISTANCE TO COMMUNITIES

Ontario Hydro, under the terms of the Power Corpora-
tion Act of Ontario, pays a grant-in-lieu of taxes on all
its property and buildings required for the generation of
electrical power. These yearly payments are made to the
local municipality based on the assessed values of the
land and station facilities. The local municipality (in
this case, the Town of Newcastle) then passes on to the
county level (the Regional Municipality of Durham)
only a portion of those payments directly attributable to
county levies. Under the terms, the local municipality
must retain those funds normally passed on for educa-
tion purposes.

In 1974. the total grant-in-lieu of taxes paid by Ontario
Hydro for the Df.rlington property was $10,900. Based
on the Town of Newcastle's 1974 mill rates, this amount
will increase to about 556,000 in 1984 (year after the
first generating unit is to be placed in service) and to
about $175,000 in 1986 (year after the fourth unit is to
be placed in service).

CONSTRUCTION

It is proposed that construction traffic from the Mac-
Donald-Cartier Freeway use either Interchange 73
(Courtice Road) to the west of the site or Interchange 74
(Waverly Road) to the east. Traffic will then move
along the south service road to Holt Road, the main
access road to the site. Ontario Hydro will be responsi-
ble for service road maintenance.

Because most of the original forest cover on the site has
been removed, iittle clearing will be required. Efforts
will be made to save the remaining trees and shrubs
within the site.

filled and compacted. To meet critical target dates, con-
struction of the cofferdam should begin in June 1976
and be completed by mid-1977.

Hydro is constructing two additional generating sta-
tions within 20 miles of the site - one at Wesleyville and
the other at Pickering - it is expected that many trades-
men will transfer from one generating station to another
as requirements for trade and work forces change. Con-
struction of the Darlington station can reasonably be
expected to stimulate industrial growth hi the Town of
Newcastle and increase commerce by purchases of parts
and services for the project.

The total construction force is forecast to peak at 3,900
in 1982. About 25 per cent are expected to relocate from
beyond the commuting zone, seeking board and lodging
or rented family accommodation mostly in Oshawa or
the Town of Newcastle. Educational and medical
requirements resulting from this project are expected to
have relatively minor effects in the local community.
However the effects of the project on local conditions
will be carefully assessed.

There should be no problem in obtaining most of the
required manpower for the construction project from
nearby communities. However, some of the more spe-
cialized trades in the mechanical phase will be required
to relocate from elsewhere. Since there is already a
shortage of labour in some trades in the Bowmanville
area, construction of the station may further aggravate
this problem for local industries.

ENVIRONMENTAL CHANGES DUE TO CON-
STRUCTION

Air

Excavation will be needed to bring the local area on
which the generating station is to be built to the pro-
posed grade near lake level. This is required for efficient
operation of the cooling system. Some topsoil, silts and
clays will be removed. Soils considered unsuitable for
use as backfill material will be stockpiled for later use in
landscaping.

Ontario Hydro proposes to reclaim about 120 acres of
land along the western half of the site shoreline to devel-
ope the low level flat area for the station Icoation. The
new. shoreline will be approximately 6,000 feet long and
extend about 1,200 feet offshore. A rockfilled cofferdam
will be built to enclose the area. With the completion of
the cofferdam, the enclosed area will be drained, back-

Local on-site emissions will include dust from excava-
tion and filling operations, and from rock-crushing. Off-
site sources will mainly comprise ol dust caused by
heavy traffic over roadways and from trucks moving
materials on and off the station site. It will be mini-
mized by keeping roads free of heavy deposits and by
using covered trucks where possible.

Water

Some effects on water quality in the immediate area of
the site are expected to occur from the building of the
proposed cofferdam needed to extend the shoreline.
Any required dredging will increase turbidity slightly.



Studies during construction of Lennox GS near King-
ston, have shown that dredging and the dumping of silty
sand do not result in unacceptable turbidity. The sandy
nature of the dredged materia! should result in quick
settling.

The cofferdam should have a long-term beneficial effect
on water quality in the site area stopping present shore-
line erosion and thus improving the clarity of the water.

Sewage will be treated in lagoons before discharge. Dis-
charge of treated sewage and surface drainage may have
a slight advene effect on water quality in a localized
area. Surface run-off may cause turbidity at times but
the water will clear quickly.

The realignment of the shoreline may possibly result in
a change in the lake current in the site area. The new
shoreline, once stabilized, will act as a headland and
may trap drift materials on either side. Hydraulic model
studies will be undertaken to examine the effects of the
shoreline modifications.

Aquatic Life

Lower turbidity due to shoreline stabilization will
encourage algae growth on the armour stone. This, in
turn, will encourage colonization by some species and
provide protection for juvenile fish.

Drilling and blasting during construction of ihe dis-
charge channel may shock-kill some fish but noise and
turbidity increases may keep fish from the immediate
area. The localized short-term effects on water quality
observed at the Lennox GS site suggest there will be lit-
tle impact on biological life in the affected area due to
construction activity.

Site Area

Little site clearing is anticipated as most of the site has
been previously cleared for fanning purposes. While
some trees will have to be removed, efforts will be made
to maintain as many trees and shrubs as possible within
the site. The effects of transporting rockfill and armour
stone to the site for the cofferdam will cause increased
traffic, noise and possible roadway degradation along
transport routes. Ontario Hydro is studying alternative
means of transporting this material to the site to relieve
this possible problem.

Wildlife near the site is centred about the marshes
which open onto Lake Ontario. Some of that wildlife
disturbed by construction activities is expected to return
to the less populated areas upon completion.

On completion of construction; the site area will· be
graded and sloped, flat areas will be sodded and shrubs
and trees planted along road access routes.

ENVIRONMENTAL CHANGES DUE TO OPERA-
TION

Air

Ontario Hydro's experience in monitoring radioactivity
levels at Pickering GS A provides a reliable guide as to
what might be expected at Darlington GS A.

Tests conducted at the Pickering site over a two-year
period have revealed no noticeable change in the exter-
nal gamma radiation background levels in the vicinity
of the site. Similarly, the gross beta activity in the air in
the Pickering vicinity has been, on average, not signifi-
cantly different from the provincial average. Tritium
concentrations in air, above natural background levels,
have been measured at the Pickering site boundary but
concentrations have been approximately 0.1% of the
maximum allowable. At the Darlington site, area moni-
toring will be carried out to ensure conformance with
regulations and to detect any measurable additions to
background radiation levels. It is expected that the dose
to members of the neighbouring public due to station
operation, will be very small fractions of the maximum
allowable and will be similar to normal variations natu-
rally occurring in the background radiation dose.

Water

The temperature of the discharged condenser cooling
water will not be greater than 11 Celsius degrees (20
Fahrenheit degrees) above lake temperature. Tempera-
ture change will be detectable as much as 15 feet down
from the surface. The discharge will normally produce
an ice-free area during the winter in the vicinity of the
discharge channel.

So far as water quality is concerned, thermal discharges
are not expected to lower the dissolved oxygen concen-
trations in the lake water. The heated water is unlikely
to either stimulate or diminish algae growth, except pos-
sibly in the immediate discharge area where there is a
current.

Based on experience at other generating stations, fish
populations are not expected to be adversely affected by
the increased temperatures and stratification of the
heated water. Experience has shown that most fish spec-
ies are either attracted to or repelled from a thermal dis-
charge depending on their preferred temperature. Adult



fish will be capable of moving in and out of the area
influenced by the thermal discharge according to their
preferences. An increased abundance of fish in the
cooler months may result not only because of the higher
temperatures but because of currents and increased
food supply. Death offish due to elevated temperatures
near the "thermal discharge óf generating stations is
most uncommon, although death can result when a
complete plant shutdown exposes fish to a rapid drop in
temperatures. In the case of the Darlington station,
extreme temperature fluctuations are unlikely because
the plant is being designed for baseload operation and
shutdown of all four units at one time is unlikely. Pres-
ent spawning activity in the area is low and should not
be greatly influenced by thermal discharges.

All liquid effluents which might conceivably contain
significant radioactivity are collected and closely moni-
tored, before release. Station effluents are expected to
be less than 1% of the allowable limit for continuous
release during normal operating conditions. Back-
ground radiation levels in water in the vicinity of the
Pickering site do not appear to have changed appreci-
ably due to station operation. Similar experience is
expected for Darlington GS A.

Treatment systems will be installed to prevent any oil
from reaching the lake. Effluent from the water treat-
ment plant is not expected to have any discernible effect
on water quality as a result of chemical additives. It is
standard practice to add small amounts of chlorine to
condenser cooling water. Residual levels of chlorine will
be within the limits set by the Provincial Ministry of the
Environment.

aspects of site selection, construction and operation" of
nuclear generating stations. Ontario Hydro is responsi-
ble for ensuring that the station is designed to meet
safety requirements that adequately protect the public
and employees.

The proposed station will incorporate a computer-based
regulating system with two completely independent
shutdown systems.

An essential part of the Canadian nuclear program is
the containment system - a vacuum building and con-
necting pressure relief '.M - which will collectively con-
tain any radioactivity released within the reactor
building following an accident to the reactor system.

OPERATING STAFF

The operating and maintenance staff is expected to
peak at almost 600 in 1984, and to level off at about 300
by 1991. Educational and medical requirements of staff
and families should not create a burden on existing
facilities. Some of the operations/maintenance staff will
likely be brought in from outside the area as the skills
required can only be obtained at other generating sta-
tions or at special training centres. Since the number of
permanent staff is comparatively small, they could be
expected to assimilate in the overall development of the
Regional Municipality of Durham with minimal effect.

Municipal water intakes at Oshawa and the town of
Newcastle will not be affected, nor will beaches at Dar-
lington Provincial Beach or West Side Beach in Town
of Newcastle.

Noise

It is most unlikely that noise emanating from the station
to the surrounding community will exceed normal back-
ground levels. One exception would be the occasional
operation of steam relief valves on the roof during cer-
tain shutdown sequences. Recently developed silencers
will reduce noise from this operation.

SAFETY

Safety is of paramount concern to Ontario Hydro in the
design, construction and operation of a nuclear station.
The Atomic Energy Control Board (AECB) is the fed-
eral regulatory authority responsible for licensing all
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